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(57) ABSTRACT 

Systems and methods for data analysis, including data 
retrieval, dynamic scripting and execution, mining, storing, 
and visualization are disclosed. One embodiment of this 
invention provides an integrated software solution for man 
aging high volumes of numerical data quickly and ef? 
ciently. Another embodiment provides a complete and ?ex 
ible solution for data acquisition, management, and 
manipulation. A further embodiment provides various vieWs 
of assay data derived from a molecular discovery process. 
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SYSTEM AND METHOD FOR DATA ANALYSIS, 
MANIPULATION, AND VISUALIZATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. Ser. No. 
10/411,568, entitled “System and Method for Data Analysis, 
Manipulation, and Visualization”, attorney reference num 
ber TTP 2002-04, ?led Apr. 10, 2003 Which claims priority 
under 35 USC 119 from US. provisional application Ser. 
No. 60/371,644, entitled “System and Method for Data 
Analysis, Manipulation and Visualization”, ?led Apr. 10, 
2002; US. provisional application Ser. No. 60/371,956, 
entitled “System and Method for Data Analysis, Manipula 
tion and Visualization”, ?led Apr. 11, 2002; US. provisional 
application Ser. No. 60/371,643, entitled “System and 
Method for Integrated Computer-Aided Molecular Discov 
ery,” ?led Apr. 10, 2002; and US. provisional application 
Ser. No. 60/371,871, entitled “System and Method for 
Integrated Computer-Aided Molecular Discovery,” ?led 
Apr. 11, 2002. This application also relates to US. patent 
application Ser. No. 10/ 120,278 entitled “Probes, Systems, 
and Methods for Drug Discovery,” ?led Apr. 10, 2002 Which 
is incorporated herein by reference. This application further 
relates to commonly assigned US patent application entitled 
“System and Method for Integrated Computer-Aided 
Molecular Discovery”, attorney reference number TTP 
2002-03. The disclosure of each of these US patent appli 
cations is hereby incorporated herein by reference. 

NOTICE OF COPYRIGHT PROTECTION 

[0002] A portion of the disclosure of this patent document 
and its ?gures contain material subject to copyright protec 
tion. The copyright oWner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, but otherWise reserves all copyrights Whatsoever. 

FIELD OF THE INVENTION 

[0003] The present invention provides systems and meth 
ods for organizing, storing, retrieving, mining and otherWise 
using data. Embodiments of the present invention are advan 
tageous for use With data generated through biological 
analyses. 

BACKGROUND OF THE INVENTION 

[0004] Large-scale analysis of numerical data can be an 
arduous task. Conventional systems provide user interfaces 
for analyzing data, hoWever, they are extremely limited. In 
particular, conventional systems for setting up and perform 
ing tasks, such as molecular screening, are both ine?icient 
and in?exible. 

[0005] For example, in conventional systems for creating 
templates of plates used for screening compounds and 
probes, the design of the template is ?xed. The user has no 
ability to make changes to the template based on the user’s 
experience and technical expertise. In addition, once results 
are run, conventional systems are extremely limited in hoW 
generated data is displayed. For example, in conventional 
systems, changes to data may only be accomplished in a 
tabular vieW of the data, and the tabular and graphical vieWs 
of the data may be incapable of displaying simultaneously. 
The user must constantly sWitch betWeen the tabular vieW in 
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Which data is entered and the graphical vieW. Recalculation 
in such systems is entirely manual. 

[0006] Another disadvantage With conventional systems is 
that to date conventional systems have been limited to single 
computing platforms. For example, a data analysis module 
may utilize Microsoft Excel for WindoWs. A system archi 
tecture that supports multiple computing platforms in a 
manner that is transparent to a user is not found in current 

systems. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides systems and meth 
ods that overcome the limitations of heretofore utilized 
systems and provide numerous advantages. 

[0008] Embodiments of systems of the present invention 
comprise a sophisticated architecture that supports multiple 
computer platforms, dynamic scripting, and parallel execu 
tion. The systems of the present invention advantageously 
alloW the analysis, mining and management of large vol 
umes of data in a fast, ?exible and user friendly manner. 
Embodiments of the present invention are particularly Well 
suited for use With the large volumes of biological data 
generated from high-throughput screening including: com 
plex experimental protocols; ?exible and dynamic assay 
layouts, multiple EC50 and IC50 determinations; interactive 
pro?ling and kinetic studies. Embodiments of the present 
invention alloW access to and utilization of all available 
biological and chemical data from a screening protocol, 
across multiple computing platforms, in a highly integrated, 
?exible and fast manner. 

[0009] Embodiments of this invention provide systems 
and methods for data analysis, including data retrieval, 
dynamic scripting and execution, mining, storing, and visu 
alization. One embodiment of this invention provides an 
integrated softWare solution for managing high volumes of 
numerical data quickly and e?iciently. Another embodiment 
provides a complete and ?exible solution for data acquisi 
tion, management, and manipulation. 

[0010] The types of data that a system according to this 
invention is capable of managing includes but is not limited 
to primary and secondary in vivo and vitro screening. An 
embodiment of this invention stores and integrates numeri 
cal data, such as biological and chemical data, in a database. 
The system uses an object-oriented approach for data analy 
sis, programming, mining, storing, and visualization of the 
data. 

[0011] Embodiments of this invention provide multiple 
advantages over conventional data analysis tools. A system 
according to this invention provides an integrated user 
interface in Which to vieW and modify data. When changes 
are made to either tabular or graphical data, the user inter 
face automatically changes the corresponding data in the 
other vieW(s). By automatically changing the data, the user 
avoids the problem of sWitching betWeen vieWs, Which is 
common in conventional systems. 

[0012] An embodiment of this invention also alloWs a user 
to manage diverse types of information, including, for 
example, information related to molecular discovery that 
ranges from large amounts of data generated from high 
throughput screening programs, through multiple IC50 
determinations and pro?ling, to complex experimental pro 
tocols and kinetics studies. 
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[0013] An embodiment of this invention also provides a 
highly ?exible user interface. The user interface provides a 
layout feature. The layout feature of the system enables 
biologists to vary experiment parameters interactively. For 
example, using this feature, researchers can easily perform 
dose response titrations across several assay plates rather 
than having to create dose responses on single plates. 

[0014] The user interface in an embodiment of this inven 
tion provides interactive curve-?tting capabilities combined 
With poWerful graphic and charting tools for statistical 
analysis, a poWerful query and reporting tool for creating 
structure-activity relationship reports, sample lists and pro 
?les. To provide a richer and more intuitive user interface, 
each session’s information is stored and easily retrieved 
through the ‘DB Search’ option, Which is both fast and 
e?icient. 

[0015] An embodiment of this invention also alloWs the 
user to create customiZed templates for compound screening 
or other types of analysis. Controls, compounds, and con 
centrations can all be varied across a plate to alloW for 
optimal placement. Due to this ?exibility, an embodiment of 
this invention alloWs the user to make changes based on the 
user’s expertise in the area. 

[0016] An embodiment of this invention preserves the 
integrity of raW data. The application is fast and dynamic 
While maintaining the original data. The system can handle 
single or multiple plate analysis. Once the information is 
uploaded, it is stored in a centraliZed database. Any combi 
nation of templates can be de?ned; rede?ning controls as 
Well as data locations as needed. The session is stored and 
readily available, for all future references. Thresholds are 
de?nable at a keystroke and can be adjusted for each 
experiment. 

[0017] Further details and advantages of the present inven 
tion are set forth beloW. 

BRIEF DESCRIPTION OF THE FIGURES 

[0018] These and other features, aspects, and advantages 
of the present invention are better understood When the 
folloWing Detailed Description is read With reference to the 
accompanying draWings, Wherein: 

[0019] FIG. 1 illustrates an exemplary environment for an 
embodiment of this invention. 

[0020] FIG. 2A illustrates a process in an embodiment of 
this invention. 

[0021] FIG. 2B is a screen shot of a logon screen in an 
embodiment of this invention. 

[0022] FIG. 2C is a screen shot of a template creation and 
modi?cation screen in an embodiment of this invention. 

[0023] FIG. 2D is a screen shot of a search screen in an 
embodiment of this invention. 

[0024] FIG. 2E is a screen shot of an assay data vieW in an 
embodiment of this invention. 

[0025] FIG. 2F is a screen shot of a plotter vieW in an 
embodiment of this invention. 

[0026] FIGS. 3-6 are process models of various embodi 
ments of this invention. 
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[0027] FIG. 4A is a screen shot of a search screen in an 
embodiment of this invention 

[0028] FIG. 4B is a screen shot of an assay plate set up in 
an embodiment of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] Embodiments of this invention provide systems 
and methods for data analysis, including data retrieval, 
dynamic scripting and execution, mining, storing, and visu 
aliZation. One embodiment of this invention provides an 
integrated softWare solution for managing high volumes of 
numerical data quickly and e?iciently. Another embodiment 
provides a complete and ?exible solution for data acquisi 
tion, management, and manipulation. The types of data that 
a system according to this invention is capable of managing 
includes but is not limited to data relating to primary and 
secondary in vivo and vitro screening. An embodiment of 
this invention stores and integrates numerical data, such as 
biological and chemical data, from a database. A further 
embodiment of the present invention provides a display that 
alloWs visualiZation of multiple sets of graphical and/or 
alphanumeric data. The system may use an object-oriented 
approach for data analysis, programming, mining, storing, 
and visualiZation of the data. 

[0030] In an embodiment, the present invention provides 
a data management system for managing data relating to a 
plurality of analyses, the system comprising: at least one 
data point for a ?rst analysis; at least one data point for a 
second analysis; a ?rst derived data point extracted from the 
data point for the ?rst analysis; a second derived data point 
extracted from the second analysis; a display including each 
data point and each derived data point; a user interface 
permitting any of the data points to be excluded from the 
extraction of the derived data Without changing the value of 
the excluded data point; Wherein the display is capable of 
being dynamically updated to display updated derived data. 

[0031] In embodiments, the system further comprises a 
?rst calculated data point calculated from the ?rst derived 
data point and a second calculated data point calculated from 
the second derived data point. In these embodiments the 
excluded data point may comprise a derived data point or an 
initial data point. 

[0032] In embodiments of the present invention, the data 
points, derived data points, and/or calculated data points 
may be displayed in a variety of manners including, but not 
limited to, display as tabular data; graphical data; alphanu 
meric data etc. 

[0033] As described herein, embodiments of the present 
invention are particularly advantageous for use With data 
generated from the screening of biological entities. The data 
point from each analysis in the plurality of analyses may 
comprise the types of data conventionally generated in 
screening protocols, including but not limited to an entities 
structure; biological activity, including IC50 and EC50 data; 
analytical data; identi?cation number and/or physical loca 
tion. In high throughput screening, vast amounts of data are 
generated based on multiple analyses of an entity. In 
embodiments of the present invention, the data may be 
stored, mined, manipulated, displayed and otherWise ana 
lyZed. 
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[0034] In many embodiments of the present invention, sets 
of data from 10, 15, 25, 50, 100 individual analysis may be 
displayed and manipulated using the user interface. 

[0035] Embodiments of systems of the present invention 
may operate in heterogeneous computing environment that 
includes multiple computer platforms With the same or 
different operating systems. For example, each computer 
may utiliZe at least one of UNLX, LINUX, WindoWsOS, 
MacOS, and/or Solaris. The data extraction and user inter 
face may be distributed among the computers in the hetero 
geneous environment. In an embodiment the system meets 
internet standards such that the system may be run in a 
heterogeneous environment as part of a corporate intranet, 
extranet, or similar netWork. 

[0036] Embodiments of systems of the present invention 
provide ?exibility to alloW a user to determine a basis for 
excluding a data point from the extraction of derived data or 
the calculation of calculated data. The exclusion of a data 
point may be based, for example, on the relative value of the 
data point in comparison to a threshold level; and/or a data 
?t analysis. In embodiments the display Will provide a visual 
indication of an excluded data point. For example the 
excluded data point may be highlighted, shoWn in a different 
color, italiciZed or treated in a similar fashion. 

[0037] In embodiments the interface and display may 
comprise a graphical user interface. The graphical user 
interface may alloW a user to point and click on data points 
to be excluded, for example using a mouse. The interface 
and display may also comprise a tool command line. 

[0038] A further embodiment of the present invention 
provides an interactive data display system for vieWing data 
relating to plurality of analyses comprising: alphanumeric 
data displays relating to at least a ?rst analysis and a second 
analysis and graphical data displays relating to at least the 
?rst analysis and the second analysis; Wherein the graphical 
data and the alphanumeric data are linked such that manipu 
lation of the graphical data display Will modify the corre 
sponding alphanumeric data. Alternatively, or in addition, 
the system may further alloW manipulation of the alphanu 
meric data display tp modify the corresponding graphical 
data. Embodiments of the present invention may be utiliZed 
for displaying alphanumeric data relating to additional 
analyses and displaying corresponding graphical data relat 
ing to the additional analyses. For example, alphanumeric 
data and graphical data for at least 10, 15, 25, 50, 100 or 
more analyses may be displayed. 

[0039] The system may further comprise a data generation 
and analysis system for generating the alphanumeric data 
displays an/or a data generation and analysis system for 
generating the graphical data displays. The data generation 
and analysis system for generating the alphanumeric data 
displays may be the same or a different system than the data 
generation and analysis system for generating the graphical 
data displays. 

[0040] A feature of the present invention is an interactive 
display system. In an embodiment an interactive display 
system for visualiZing data comprises a display comprising 
a plurality of sections Wherein each section includes at least 
a portion of the attributes of the display. The attributes of the 
display include, but are not limited to: images; objects; 
?elds; labels; controls; hyperlinks; components; and/or 
options. 
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[0041] Another feature of embodiments of the present 
invention is a virtual assay plate system or virtual assay plate 
representation. This feature alloWs a user to de?ne the 
composition of Wells of an assay plate in real time Without 
requiring the preparation of a template. The biological 
analyses referred to herein With reference to the present 
invention may advantageously be conducted using multiple 
Well assay plates. The data relating to the composition of the 
Wells, including for example, compound identi?cation num 
ber, is utiliZed in systems of the present invention. 

[0042] Further details relating to embodiments of the 
present invention are described beloW With reference to the 
appended ?gures. 

[0043] FIG. 1 illustrates an exemplary embodiment of this 
invention. A user accesses the system via a users interface. 
In the embodiment shoWn, the user interface is a Web 
broWser-based interface, Which can execute on any number 
of platforms, including Silicon Graphics (SGI) 102, Unix 
and LINUX (*NIX) 104, Microsoft WindoWs 106, and the 
MacOS, 107. 

[0044] A Web server 108 generates the user interface. The 
Web server 108 may utiliZe a variety of tools to generate the 
user interface, including common gateWay interface (CGI), 
active server pages, (ASP), Java server pages (JSP), or other 
development tools. The Web server 108 also receives param 
eters and requests from the user interface. For example, 
When the user ?lls out a form and submits the form to the 
Web server, the Web server receives the name-value pairs of 
the form ?elds as Well as the next page to be processed. To 
generate the user interface and to respond to user requests, 
the Web server 108 accesses a database (DB) 110, such as 
MySQL, Oracle, ISIS, and others. The Web server 108 
receives the request from the user, constructs a query, and 
submits the query to the database 110. The database 110 
receives the query, executes the query, and passes the results 
back to the Web server 108. The Web server 108 receives the 
results, generates a neW page based on or containing the 
results, and transmits the Web page to one of the clients 102, 
104, and 106 executing the user interface. 

[0045] By utiliZing a Web-based approach, the embodi 
ment shoWn in FIG. 1 is platform-independent, both in terms 
of the server and Workstation. Any Workstation capable of 
executing a broWser, and any Web server capable of sup 
porting programming languages and features, such as C, 
C++, cookies, DHTML, Java, JavaScripts, PERL, servlets, 
Tool Command Language (TCL) and others, is capable of 
supporting the system. 

[0046] An embodiment of this invention manages a Wide 
variety of information in an integrated and ?exible manner. 
For example, in one embodiment, a system according to this 
invention manages information related to molecular discov 
ery. The data includes large amounts of data generated from 
high-throughput screening programs. The data may include, 
for example, multiple IC50 determinations and pro?ling of 
compounds, complex experimental protocols, and kinetics 
studies. 

[0047] An embodiment of this invention provides a secu 
rity layer to ensure that sensitive data is not compromised. 
An embodiment based on Internet standards uses common 

security methods, such as secured sockets layer (SSL) to 
implement security. 
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[0048] An embodiment also supports multiple users. For 
example, a Web-based embodiment easily alloWs multiple 
sessions to be run simultaneously from anywhere Within a 
network; the client simply utiliZes a broWser to execute the 
application. Processing of Web server and database requests 
may be distributed Within a heterogeneous cluster if neces 
sary to support the load on the system. 

[0049] An embodiment of this invention provides a highly 
?exible user interface. For example, in one embodiment, the 
user interface provides a assay plate layout feature. The 
layout feature provides a user With the capability of creating 
a virtual representation of an assay plate on screen. The 
layout feature of the system enables biologists to vary 
experiment parameters of the plate interactively. For 
example, using this feature, researchers can easily perform 
dose-response titrations across several assay plates rather 
than having to create dose responses on single plates. The 
researcher creates the representation of the plate by selecting 
compounds, concentrations, standards, controls, etc. and 
graphically “places” the compound into Wells on the plate. 
Once the researcher is satis?ed With the layout, he can save 
the plate layout and use it for multiple plates in the future. 

[0050] The user interface in an embodiment of this inven 
tion may provide additional features as Well. In one embodi 
ment, the user interface provides interactive curve-?tting 
capabilities combined With poWerful graphic and charting 
tools for statistical analysis, a poWerful query and reporting 
tool for creating structure-activity relationship reports, 
sample lists, and pro?les. In the embodiment, in order to 
provide a richer and more intuitive user interface, each 
session’s information is stored and easily retrieved through 
a ‘DB Search’ option, Which is both fast and e?icient. 

[0051] An embodiment of this invention may alloW a user 
to process raW data from laboratory experiments. One 
embodiment of this invention preserves the integrity of the 
raW data. The application is fast and dynamic While main 
taining the original data. The system can handle single or 
multiple plate analysis. Once the information is uploaded, it 
is stored in a centraliZed database. Any combination of 
templates can be de?ned; rede?ning controls as Well as data 
locations as needed. The session is stored and readily 
available, for all future references. Thresholds are de?nable 
at a keystroke and can be adjusted for each experiment. 

[0052] In one embodiment of this invention, the graphical 
user interface is highly customiZable for each graphical and 
alphanumeric analysis. Where each set of data points is 
processed through a multi-threaded calculation and curve 
?tting algorithm to display each plot quickly and e?iciently. 
Using the GUI and keyboard routines, the user can make any 
number of changes to the plotter utility display, Whether the 
changes can be the invalidation or revalidation of data 
points, resiZing of the plotting areas, modi?cation of the 
calculation formula, or any other feature available to the 
plotter utility, Which dynamically updates the graphical and 
alphanumeric portions of the data such as curve ?tting, plots 
and the statistical tables associated With them. The formula 
that is entered by the user to manipulate the data for curve 
?tting or statistical analysis can be ?agged as either unique 
to a speci?c set of data or as globally affecting all the data 
sets being analyZed. Every con?guration available for each 
plot such as X and Y loWer and upper limits, displaying grid 
on or off, or other plotting speci?c features can also be 
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?agged as unique to any particular set of data or as globally 
affecting all the data sets being analyZed. 

[0053] In the embodiment shoWn, the plotter utility has the 
ability to section off areas of the plotting screen for a speci?c 
set of data. This feature alloWs for comparison betWeen any 
combinations of other data sets all on one screen. The lotter 
utility can display any number of plots per page ranging 
from 1 to 100 or more, depending on screen resolution 
available and report preferences all using any combination 
of grid allocations and still manipulate them all, individually 
or any highlighted combinations. FIG. 2F illustrates 23 
unique data sets being displayed in a 5-by-5 grid for easy 
comparison. Multiple pages are also available for the plotter 
utility to display a limited number of plots per page, in order 
to increase user readability and report presentations. The 
table displaying the relative data can also be updated When 
each page is displayed or ?agged to display all the data 
values for comparison and reference. 

[0054] When the user makes any changes to the plotter 
utility’s data sets, such as invalidation or revalidation of data 
points or modi?cation of the formula employed in curve 
?tting or statistical evaluation, the original assay analysis 
data is also marked as invalid or revalidated according to 
changes made in other related data vieWs, tables and dis 
plays. The formula used in the ?nal plots is also saved for 
future retrieval of the data sets. The plotter utility directly 
accesses the database for it’s plotting information and 
updates the modi?ed data after each analysis. The plotter 
utility is an extremely poWerful component of an embodi 
ment because of its features and ?exibility. 

[0055] In one embodiment of this invention, the user 
interface is a graphical java-based application that is highly 
customiZable for each analysis. Using the GUI and keyboard 
routines, the graphical component of the interface, the 
plotter utility, can be quickly suited for each user. The plotter 
utility directly accesses the database for plotting information 
and updates the modi?ed data after each analysis. The 
plotter utility is an extremely poWerful component of an 
embodiment because of its features and ?exibility. 

[0056] A system according to the present invention 
includes an easy to use analysis application that is dynamic, 
fast and e?icient and can be used on any platform. An 
embodiment may includes many user-friendly features, such 
as custom templates, direct data access, centraliZed data 
bases, ?exible project creation and multi-plate projects. An 
embodiment may also include features that alloW multiple 
users to simultaneously start neW projects and return to 
previously completed projects. An embodiment is easily 
expandable for future experiment types and methods. 

[0057] One embodiment of this invention alloWs the users 
to create dynamic reports at the click of a button. One report 
includes Well shading, Which alloWs a user to quickly and 
easily determine experimental results. It is also versatile for 
both color and black-and-White printing. To optimiZe vieW 
ing and printing, one embodiment includes Web-based 
reports that are specially formatted for standard Web page 
layouts. 

[0058] FIG. 2A is a block diagram, illustrating the con 
ceptual design of a scienti?c data analysis application 
according to this invention. FIGS. 2B-2F are screen shots of 
an embodiment implemented according to the logical design 
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illustrated in FIG. 2A. In the description below, the various 
screen shots Will be described With reference to the concep 
tual design. 
[0059] In the embodiment shoWn, the user ?rst logs in 
202. Login may be accomplished in any number of Ways. 
For example, in one embodiment, authentication is used so 
that the user is not required to type in a user name and 
passWord. In another user accesses a login screen and 
supplies a user name and passWord. FIG. 2B is a screen shot, 
illustrating such a login screen. In the login screen shoWn, 
the user supplies a user name, passWord, and the type of 
analysis to be performed. When the information has been 
entered, the user clicks the login button. 

[0060] Referring again to FIG. 2A, the system provides 
the user With a user interface 204. In the embodiment shoWn, 
the user interface includes various modules, including an 
IC50 modules 206, an Activation module 208, and a Search 
module 210. Because of the ?exibility of the modular user 
interface, many other modules may be included in the 
interface. 

[0061] In the embodiment shoWn, the user selects either to 
vieW (Search) or create (IC50, Activation) a template con 
?guration 212. The template con?guration 212 refers to a 
virtual representation of a plate that Will be used to perform 
an assay. The user speci?es various parameters related to the 
plate. For example, in the embodiment shoWn, the template 
con?guration 212 includes a compound layout module 214 
and a compound concentration layout module 216 With 
corresponding user interface attributes. The user uses these 
modules to specify or vieW Where a compound is to be 
placed on a plate and What the concentration of each of the 
plate Wells Will be. 

[0062] FIG. 2C illustrates a compound layout screen in 
one embodiment of this invention. In the embodiment 
shoWn, multiple compounds can be “placed” on a plate. The 
user selects the compound from the list on the left. The user 
then clicks individual Wells or clicks and drags across 
multiple Wells, in any direction, or in any pattern, to specify 
Where the compound is to be placed. In response to the users 
actions, the colors of the Well change. When a compound on 
the left is selected, the Wells in Which the compound are to 
be placed are displayed in a contrasting color, for example 
blue. The user may also specify additional attributes of the 
plate, such as Where the controls are to be placed, Which 
Wells are to be left empty, and others. When the user has 
completed the layout of the compounds, the user clicks 
continue. The layout is saved as a template con?guration. 

[0063] A user interface according to this invention may 
includes additional layout screens as Well. For example, the 
embodiment shoWn in FIG. 2A also includes a concentration 
layout module 216. In one embodiment, the user accesses 
the concentration layout screen (not shoWn) immediately 
after the compound layout screen illustrated in FIG. 2C. In 
the concentration screen, the left column includes a list of 
concentrations that the user can add to, remove from, and 
select. As With the compound layout screen, the user selects 
Wells to Which to apply the concentration. When complete, 
each virtual representation of a Well includes a compound 
attribute and a concentration attribute. As is clear to one 
skilled in the art, many other attributes of a Well may be 
speci?ed in this manner. 

[0064] Referring again to FIG. 2A, the user my also 
perform a search. One embodiment of this invention utiliZes 
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a query component 218 to access a database (DB) 110. 
Results from the search are then formatted by a format 
component 220 and provided to some portion of the user 
interface 204, template con?guration 212, or analysis com 
ponents 222. FIG. 2D is a screen shot shoWing one embodi 
ment of this invention that includes a form for searching for 
data. The user selects the search attributes and then clicks the 
search button. 

[0065] When the user has completed the template con 
?guration 212 or has retrieved and formatted 218 a previ 
ously existing template con?guration, the embodiment 
shoWn provides an analysis module 222. The analysis mod 
ule 222 includes an analysis interface. The analysis interface 
provides various vieWs of the data including, for example, a 
calculation vieW 224 and a visualiZation vieW 226. FIGS. 2E 
and 2F are screen shots of a calculation vieW 224 and a 
visualiZation vieW 226, respectively. Importantly, in the 
embodiment shoWn, these vieWs are not mutually exclusive. 
Also, data changes in one vieW are automatically and 
immediately made to the other corresponding vieW. Since it 
is critical in some applications that the integrity of raW data 
be maintained, one embodiment of this invention makes a 
copy of the raW data, and all changes to data occur on the 
copy of the data, leaving the raW data in its original state, 
neither altered nor deleted. 

[0066] In the embodiment shoWn, assay data is displayed 
in the calculation or Assay Analysis vieW 224 shoWn in FIG. 
2E and corresponding plots of the data are displayed in the 
visualiZation or plotter utility vieW 226 shoWn in FIG. 2F. 

[0067] In an embodiment of this invention, the Assay 
Analysis vieW 224 may be implemented as a java or other 
modular component (herein referred to as techlet). The 
Assay Analysis techlet 224 combines the information gath 
ered from the previous tWo vieWs and information from a ?le 
that may be imported and parsed to display the raW data on 
the top half and the calculated values on the bottom half. An 
embodiment may utiliZe color-coding to enhance the usabil 
ity of the techlet. For example, for a user to quickly identify 
Which data set they are looking at, the currently selected 
compound is tinted blue. The user can change Which com 
pound they Want to be selected by clicking on a numbered 
button in the user interface. 

[0068] Additional features may be implemented to 
enhance the ?exibility of the techlet as Well. For example, 
from the Assay Analysis vieW 224, the user may highlight 
data points that are above preferred threshold by clicking 
and/or dragging over any number of Wells. Highlighted 
Wells are shaded With a dark-green and regular Wells are 
shaded With a light-green. The user may also invalidate data 
points that are too extreme When compared to others in the 
same data set. Invalidated data Will be displayed With a ?ne 
red X across the Well. For applications in Which the integrity 
of the raW data is necessary, invalidation of the data in the 
user interface does not affect the raW data; invalidation 
affects only the copy of the data. 

[0069] When the user has completed analysis, manipula 
tion, and visualiZation of the data, the user selects a control, 
such as a command button labeled ‘Plot’ to access the plotter 
utility vieW or techlet 226 and visibly interact With the data. 
An embodiment may include additional features as Well. For 
example, a Well that is invalidated Within the Assay Analysis 
vieW 224 Will be invalidated before the curve-?t and plot is 
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calculated in the plotter utility 226. Also, any points that are 
invalidated during the plot con?guration will also be invali 
dated on the Assay Analysis view 224. 

[0070] As noted above, in an embodiment of this inven 
tion, the plotter utility 226 receives the data from Assay 
Analysis 224 and creates a plot, or multiple plots4one for 
each compound on the plateiand displays the ?rst on the 
main window. To change between compounds to select and 
display, the user may click on any of the embedded java 
buttons to change selection or may press <1>~<0> for the 
?rst ten compounds, <Shift>+[<1>~<0>] for 11 through 20, 
and <Ctrl>+<Shift>+[<1>~<5>] for the remaining 21 
through 25. Because of constraints on the siZe of a computer 
display, the maximum number of compounds displayed at 
any one time may need to be limited. For example, in one 
embodiment, the maximum number of compounds, which 
may be displayed at on time for plotter utility 226, is 25 
compounds. If a user is analyZing more than 25 compounds, 
a user interface according to this invention may present the 
additional compounds on additional “pages” within the user 
interface while maintaining 25 or less compounds per page. 

[0071] The processing requirements to update each of the 
plots in the interface may be high. One embodiment of this 
invention utiliZes multiple threads to efficiently and quickly 
refresh the plots individually. In this manner, any changes 
that a user makes to a single plot require only the replotting 
of the individual plot and not a refresh of the entire displayed 
user interface. 

[0072] In an embodiment, plotter utility 226 includes two 
views: a single plot and a mutiplot view. The single-plot 
allows for an enlarged and more detailed view of a single 
compound. If the user presses <ctrl>+[<2>~<5>] or <M>, 
then plotter utility 226 will change multi-plot mode and 
anywhere from a 2x2 to 5><5 grid and will display as many 
compounds as alloted space on the grid. Pressing <M> 
before any other grid siZe will display the maximum grid 
siZe of 5x5 by default; all future <M>s will toggle between 
last used grid-size and single-plot. Pressing <Ctrl>+<l> or 
<M> will return the display to the single-plot with the 
enlarged, detailed view of the currently selected compound. 
[0073] The user may set the minimum and maximum 
ranges of the X andY axis to best display their data by either 
entering limits on the HTML or by using the arrow keys to 
scale and shift the plot as needed. The values of the axis ticks 
and labels are dynamically recalculated and relabeled on 
each change. The <Shift> is used to accelerate the scaling 
and moving of the axis while the <Ctrl> is held or released 
to toggle between scaling and movingidefault is to scale. 
The named labels for 

[0074] On the currently selected compound, the user may 
invalidate any number of data points by clicking and drag 
ging over them. When the user releases the mouse-button, 
the curve ?t is calculated and plotted if the curve succeeded 
in ?tting to the data. If the curve is not able to ?t the data 
points, then only the data points are displayedino curve 
will be drawn. If a ?t to the curve is made, but is unaccept 
able to the user, the user can press <Ctrl>+<Shift>+‘click’ on 
the compound either in the table or in the plotting region. 
When a compound is not plotted, the table changes all cell 
element values of the compound to dashes to indicate that 
the values are able. 

[0075] The lower section of plotter utility 226 contains a 
table with each cell containing each compound. The ele 
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ments of each cell refer to information displayed on the plot. 
On the single-plot view, if the user clicks on any cell, then 
that plot is now displayed in the main window and the cell 
is highlighted for quick reference. On the multi-plot view, if 
the newly selected compound is not displayed it will shuf?e 
the currently displayed compounds in and out until the 
selected compound becomes visible and the table cell will 
highlight for the selected compound. If the newly selected 
compound is already displayed, only the table cell will 
highlight and nothing will be done with the main window. 

[0076] When the user has completed their analysis of the 
plots created from their data points, the user may print the 
currently displayed plot(s) and clicks ‘Done’ to return to 
Assay Analysis 226 with their revised data now displayed on 
the plate layout. 
[0077] An embodiment of this invention may include 
various keyboard controls to perform functions within the 
Assay Analysis 224 and plotter utility 226 views, both 
graphical and non-graphical, within the user interface. The 
following list of commands is utiliZed by one embodiment: 

Keyboard Select: 

1*0 Selects Compounds 1 through 10 
Shift + 1*0 Selects Compounds 10 though 20 
Ctrl + Selects Compounds 21 though 25 
Shit + 15 

Basic Keyboard Control: 

‘Left’ Moves the data left 
‘Right’ Moves the data right 
‘Up’ Inceases the Y-axis Scale 
‘Down’ Decreases the Y-axis Scale 
Ctrl + ‘Left’ Decrease the X-axis Scale 
Ctrl + ‘Right’ Increase the X-axis Scale 
Shift + <dir> Multiple action by 5 
‘G’ Toggles Grid View on or off 
‘D’ Toggles Stadard Deviation Mode 
‘M’ Toggles between Multi-Plot and Single Plot 
Advanced Keyboard Control: 

‘A’ Toggles Autoplotting on for dynamic plotting or 
off to speed up complex calculations 

‘R’ Forces a replot of the data. 
‘I’ Reinitialize plotter utility (soft restart of 

the application) 
Decrease overall Plot Screen 
Increase overall Plot Screen 
Toggles Overlay Mode 
Toggles Formula Between Speci?c and Global 
Cycle between pages 
Toggles plot settings between Speci?c and Global 
Toggles IC5O axis reference lines 

[0078] In other embodiments of the present invention, the 
user interface comprises interactive icons or buttons to 
perform the foregoing functions. 

[0079] Additional views may also be provided in an 
embodiment of this invention. For example, the embodiment 
shown in FIG. 2A includes a report view 228. From the 
report view, a user speci?es a particular compound about 
which the user wishes to see additional details. The system 
then provides the user with a structure and compound data 
view 230, which provides details about the compound of 
interest. 

[0080] In the embodiment shown in FIG. 2A, once the 
user is satis?ed with changes to the copy of the data that the 












